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(57) [Abstract] 

[Problems to be Solved by the Invention] 

In building material where kitchen, kitchen or other oil stain 
is easy to deposit, oil stain it makes oil stain which deposits 
difficult to deposit, wiping easy, inaddition, wiping residue it 
is oil film it offers wiping easy building material. 

[Means to Solve the Problems] 

coating which includes oil repellant substance and 
photocatalyst particle in substrate surface isformed, forms 
aforementioned oil repellant substance and smooth film where 
theaforeraentioned photocatalyst particle is together exposed 
in surface of theaforementioned coating. 
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[Claim(s)] 
[Claim 1] 

In substrate surface, coating which includes oil repellant 
substance and photocatalyst particle to beformed, 
aforementioned oil repellant substance and aforementioned 
photocatalyst particle to betogether exposed in surface of 
aforementioned coating, theaforementioned photocatalyst 
particle at least particle of part of that to beexposed, in order 
for portion of particle to touch to external air, atsame time as 
for arithmetic mean roughness Ra of aforementioned coated 
surface, They are 200 nm or less with stylus type measuring 
apparatus (JIS B 0601 ) and antifouling building material 0 
which ismade feature 

[Claim 2] 

In substrate surface, coating which includes oil repellant 
substance and photocatalyst particle to beformed, 
aforementioned oil repellant substance and aforementioned 
photocatalyst particle to betogether exposed in surface of 
aforementioned coating, theaforementioned photocatalyst 
particle at least particle of part of that to beexposed, in order 
for portion of particle to touch to external air, atsame time as 
for arithmetic mean roughness Ra of aforementioned coated 
surface, They are 100 nm or less with stylus type measuring 
apparatus (JIS B 0601 ) and antifouling building material 
which ismade feature 

[Claim 3] 

In substrate surface, coating which includes oil repellant 
substance and photocatalyst particle to beformed, 
aforementioned oil repellant substance and aforementioned 
photocatalyst particle to betogether exposed in surface of 
aforementioned coating, theaforementioned photocatalyst 
particle at least particle of part of that to beexposed, in order 
for portion of particle to touch to external air, atsame time as 
for arithmetic mean roughness Ra of aforementioned coated 
surface, They are 40 nm or less with stylus type measuring 
apparatus (JIS B 0601 ) and antifouling building material,, 
which ismade feature 

[Claim 4] 

surface area of aforementioned photocatalyst particle which is 
exposed in surface ofaforementioned coating is 5% or more 
50 % or less of total surface area of theaforementioned 
coating and antifouling building material*, which is stated in 
either of the Claim I through Claim 3 which is made feature 

[Claim 5] 

In substrate surface, coating which includes oil repellant 
substance and photocatalyst particle isformed, antifouling 
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building material 0 which is stated in either of Claim I 
through Claim 4 where from surface of aforementioned 
coating, in 30% thickness portion, 50-100 weight% of 
coating content of photocatalyst particle are contained and 
make feature 

[Claim 6] 

168 hr after irradiating ultraviolet light (360 nm~400 nm ) of 
3 mW/cm 2 , static contact angle of the oleic acid of said 
coating, is 30 degrees preferably 40 degrees or greater in 
aforementioned coating and the antifouling building 
material which is stated in either of Claim 1 through Claim 
5 which is madefeature 

[Claim 7] 

It is a metal oxide which includes at least 1 kind where 
aforementioned photocatalyst particle is chosen from midst of 
titanium dioxide, zinc oxide, tin oxide, iron oxide, 
copper oxide, silver oxide, tungsten oxide, zirconium 
oxide, bismuth oxide, indium oxide, cadmium oxide, 
germanium oxide, nickel oxide, cobalt oxide, chromium 
oxide, manganese oxide, vanadium oxide, niobium 
oxide, antimony oxide, strontium titanate and antifouling 
building material,, which from the Claim 1 which is made 
feature is stated in either of Claim 6 

[Claim 8] 

antifouling building material 0 which from Claim 1 where at 
least 1 kind of metal or metal compound is fixedto 
photocatalyst particle surface to physical or chemical in 
aforementioned photocatalyst particle and makes feature is 
stated in either of Claim 7 

[Claim 9] 

Aforementioned metal which is fixed to aforementioned 
photocatalyst particle is at least 1 kind of gold, silver, 
copper, platinum, iron, cobalt, nickel, chromium, 
zinc and antifouling building material „ which from Claim 1 
which is made feature is stated in either of Claim 8 

[Claim 10] 

antifouling building material 0 which from Claim 1 to which 
aforementioned oil repellant substance includes alkyl group 
and/or fluoroalkyl group and makes feature is stated in either 
of Claim 9 

[Claim 11] 

Aforementioned oil repellant substance is condensation 
polymer of dimethylsiloxane and/or and antifouling building 
materia I o whichfrom Claim 1 which is made feature is stated 
in either of Claim 10 

[Claim 12] 



Page 5 Paterra Instant MT Machine Translation 



JP2000096800A 



2000-4-4 



X|e^^^^(TG)A< 100 deg c ia±T?&&c 



[MM 13] 

SI, x#*54MK :7i/-;MtfJj|* *M»#'J 
t?cfc«Wtfcr*MM i fr€JIM I2(c^ 

[mm H] 

[MM 15] 



, K *-a-* ^^ps^^^psasg, *tt * -b> 
>k gift. 3>^v-h, nm&mmnfaom 

*0*batfftftCfc«*Hte"f SMM l * 

&mm 14 <oiBT4i^rci3«a>i»»M*ro 

[MM 16] 

MMMM*ti:Lr«/B*4i*CW*Mfct* 
MM 1 **&MM l5®fltl*i::Gaatt» 



[MM 17] 

W-6MM l frfcMM 16 cDffixAMciea 



As for aforementioned oil repellant substance and coating 
which includes the photocatalyst particle, including binder 
which can become hardened coating depending uponheat and 
catalyst* electromagnetic wave* hydrolysis , at same time 
glass transition temperature point temperature (TG ) of the 
said coating is 100 deg C or greater and anti fouling building 
material,, which from Claim I which ismade feature in 
Claim 1 1 is stated in either 

[Claim 13] 

antifouling building material 0 which from Claim 1 to which 
aforementioned binder, the phthalic acid resin* chlorinated 
rubber resin* epoxy resin* phenolic resin* unsaturated 
polyester resin* urea resin* fluoroplastics* silicone resin* 
alkyd resin* acrylic silicon resin* methacrylate resin* 
polyurethane resin, medium bone-dry of melamine resin 
includes at least 1 kind which ischosen and makes feature in 
Claim 12 is stated in either 

[Claim 14] 

antifouling building materialo which from Claim 1 where 
aforementioned substrate ischosen from metal * plastic* 
glass* tile* enamel* hygiene ceramic or other ceramic* 
wood* cement* joint* concrete* refractory inorganic 
sheet and makes feature is stated in either of Claim 13 

[Claim 15] 

antifouling building material 0 which from Claim 1 where 
aforementioned substrate in the surface of metal* plastic * 
glass* tile* enamel* hygiene ceramic or other ceramic* 
wood* cement* joint* concrete* refractory inorganic 
sheet is chosen from coating of organic or inorganic and and 
thosewhich possess film makes feature is stated in either of 
Claim 14 

[Claim 16] 

Aforementioned substrate is used as member for wall 
material* kitchen * kitchen of the kitchen * kitchen 
antifouling building material 0 which from Claim 1 which is 
made feature isstated in either of Claim 1 5 

[Claim 17] 

In aforementioned substrate surface, after covering catalyst 
particle-dispersed liquid which includes oil repellant 
substance and photocatalyst particle , hardening, it forms 
aforementioned oil repellant substance and coating which 
aforementioned photocatalyst particle exposes together in 
theaforementioned substrate surface manufacturing method 0 
of antifouling building material which from Claim 1 which is 
made feature is stated in either of Claim 16 
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To cover resin which includes aforementioned oil repellant 
substance in theaforementioned substrate surface, fully curing 
before doing, in resin surface whi chine ludes said oil repellant 
substance to cover aforementioned photocatalyst 
particle-dispersed liquid in uniform,after that hardening 
completely, in aforementioned substrate surface, 
Aforementioned oil repellant substance and coating which 
aforementioned photocatalyst particle exposes together are 
formed manufacturing methodo of antifouling building 
material which from the Claim 1 which is made feature is 
stated in either of Claim 16 

[Claim 19] 

In aforementioned substrate surface, to cover binder, fully 
curing beforedoing, or or mixing aforementioned 
photocatalyst particle-dispersed liquid and resin 
whichincludes aforementioned oil repellant substance, 
separately and simultaneously coverin said binder surface, 
after that hardening said binder completely, in 
theaforementioned substrate surface, Aforementioned oil 
repellant substance and coating which aforementioned 
photocatalyst particle exposes together are formed 
manufacturing method „ of antifouling building material 
which from the Claim 1 which is made feature is stated in 
either of Claim 16 

[Claim 20] 

average particle diameter of aforementioned photocatalyst 
particle is 500 nm or less and manufacturing method,, of 
antifouling building material which from Claim 17 which is 
made feature in the Claim 1 9 is stated in either 

[Claim 21] 

average particle diameter of aforementioned photocatalyst 
particle is 100 nm or less and manufacturing methodo of 
antifouling building material which from Claim 17 which is 
made feature in the Claim 1 9 is stated in either 

[Claim 22] 

average particle diameter of aforementioned photocatalyst 
particle is 30 nm or less and manufacturing methodo of the 
antifouling building material which from Claim 1 7 which is 
made feature in Claim 19 is stated in either 

[Claim 23] 

concentration in dispersion of aforementioned photocatalyst 
particle is 0.01-5 weight% and manufacturing methodo of 
antifouling building material which from Claim 17 which is 
madefeature is stated in either of Claim 22 

[Claim 24] 

antifouling building material which forms smooth 
photocatalytic film of oil repel] ancy which portion of the 
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[0001] 



oxide which possesses photocata lytic function in surface 
exposes and makesfeature 

[Claim 25] 

surface roughness Ra of photocatalytic film is 40 nm or less, 
antifouling building material which is stated in the Claim24 
which it makes feature and makes feature 

[Claim 26] 

antifouling building material 0 which is stated in either of 
Claim 24 and Claim 25 where oxide which possesses 
photocatalytic function is dispersed with spacing of200;mu m 
or less and makes feature 

[Claim 27] 

contact angle of oil is 30 degrees or more and antifouling 
building material,, which from Claim 24 which is made 
feature is stated in either of Claim 26 

[Claim 28] 

fluoroplastics* silicon resin, polysiloxane resin * acrylic 
sil icon resin antifouling bui Iding material „ which from 
Claim 24 which includes at least one in photocatalytic film 
and makes feature is stated in either of Claim 2 7 

[Claim 29] 

antifouling building material^ which from Claim 24 to which 
oxide which possesses the photocatalytic function includes at 
least one in titanium dioxide * zinc oxide* tin oxide and 
makes feature isstated in either of Claim 28 

[Claim 30] 

antifouling building material 0 which from Claim 24 where 
metal is borne in oxide which possesses photocatalytic 
function and makes feature is stated ineither of Claim 2 9 

[Claim 31] 

substrate is inorganic decorative panel* metal > concrete* 
wooden board* plastic* resin film* glass* tile* enamel 
panel and antifouling building material,, which from Claim 
24 which is made feature is stated in either of Claim 3 0 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding antifouling building 
material which is suited for the site* especially kitchen* 
kitchen application where oil stain is easy to deposit. 
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[0002] 
[Prior Art] 

tile, enamel panel, stainless steel panel, coating calcium 
sil icate sheet etc is used for wall material of conventional 
kitchen * kitchen. 

However, as for surface of these wall material, because of 
lipophilic, the oil which deposits is easy to extend thin, 
oxidation to be done iseasy. 

Because of that oil component deposited firmly in wall 
surface, theconsiderable load depended on wiping cleaning of 
every day. 

Then, case which uses coating calcium silicate sheet and 
stainless steel plate etc which have the coating of 
fluoroplastics or other oil repellancy where oil component is 
difficult to deposit has becomemany. 

When oil deposits in wall material surface, with kitchen paper 
and cloth , itwipes off oil where with oil repellancy coating , 
oil is repelled, byfact that it coheres, is difficult to deposit not 
to spread to the substrate surface, deposits, by light power it is 
possible . 

However, when it cleans every day wiping even with when oil 
repellancy coating where oil is difficult to deposit is used, 
wiping residue is barely the oil film to remain, it is difficult to 
wipe off completely. 

When and it keeps using for long period, this oil film is done 
oxidation gradually, reaches point where surface has 
tackiness, oil repellancy stops being shown. 

In this portion, mixture of oil component and moisture which 
are in themidst of cooking and dirt * soiling in air one after 
anotherdeposit & accumulate, become oil stain which deposits 
firmly in the resulting . 

[0003] 

On one hand, with illumination of interior and ultraviolet light 
of sunlight,active oxygen species of superoxide ion and 
hydroxy radical is formed from water and the oxygen, TiCK 
SB> 2 </SB>, V< SB> 2 </SB> 0< SB> 5 </SB>, Z< SB> 
n</SB> (X WO < SB> 3 </SB> or other photocatalyst is 
known as substance which shows function whichpromotes 
disassembly vis-a-vis oil component or other organic 
compound, Especially, because crystal type TiO< SB> 2 
</SB> particle of anatase even among thoseeffect is high, 
from until recently forming in wall material, tile or other 
surface as phot ocataly tic layer,proposition which grants 
anti fouling property has done. 

But, as for photocatalyst, although organic matter is 
disassembled because ithas possessed tendency which urges 
hydrophilicization, making lipophilic originally with the 
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hydrophilic, lipophilic surface, furthermore in under existing 
of ultraviolet light and water and steam, with monolayer just 
of photocatalyst , when pollution velocity exceeds 
decomposition rate, oil component which deposits is easy to 
extend thin, strong oil stain an aforementioned way deposits. 

In addition, TiCK SB> 2 </SB> particle or other photocatalyst 
particle effect as photocatalyst is shown, thing and the 
photocatalyst particle where ultraviolet light is irradiated to 
photocatalyst particle contact oil component or other 
decomposition object substance are necessary , but like Japan 
Unexamined Patent Publication Hei 5-201747 disclosure 
kneading photocatalyst particle in binder, with coating fabric 
having done, many photocatalyst particle to beburied in 
binder layer in substrate, ultraviolet light not reaching, It 
comes to point of not contacting decomposition object ones, 
satisfactory photocatalytic function it isshown is not possible 
efficiently . 

In addition, if content concentration of photocatalyst is 
enlarged, it contacts the decomposition object substance 
widely to become possible, photocatalytic function is 
shown,but it becomes durability and adhesion or other 
property aspect of photocatalytic film and tocause adverse 
effect to transparency or other design surface. 

[0004] 

[Problems to be Solved by the Invention] 

this invention considered above-mentioned problem, was 
suited for the site> especially kitchen* kitchen application 
where oil stain is easy to deposit, oil stain it makes soiling 
which deposits difficult to deposit, wiping easy, in addition, 
wiping residue it is it is to offer antifouling building material 
which the oil film is made wiping easy. 

[0005] 

[Means to Solve the Problems] 

In order that above-mentioned problem is solved, with this 
invention the means which is shown below was administered. 

As for antifouling building material which relates to this 
invention, in substrate surface, coating which includes oil 
repellant substance and photocatalyst particle is formed, 
aforementioned oil repellant substance and aforementioned 
photocatalyst particle are together exposed in surface of 
aforementioned coating, aforementioned photocatalyst 
particle at least the particle of part of that is exposed, in order 
for portion of the particle to touch to external air, At same 
time arithmetic mean roughness Ra of aforementioned coated 
surface is 200 nm or less, it makes feature. 

Because it exposes top layer of photocatalytic layer by 
making this kind ofconstitution, be able to show 
photocatalytic function in satisfactory, with smooth oil 
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repel lancy surface ,oil component it deposits and is difficult, 
making wiping easy, itprevents oil stain, making use of 
continuous organic matter-decomposing action of 
photocatalyst, it makes the trace oil component of wiping 
residue wiping easy, It is something which prevents oil stain 
of long period. 

arithmetic mean roughness Ra of film surface is 200 nm or 
less, it is desirable, furthermore they are 1 00 nm or less, it is 
desirable ,rurthermore they are 40 nm or less, it is desirable . 

When relief of surface becomes large, dirt and garbage which 
floated in oil component and sky become easy to deposit, 
becausefurthermore oil component which deposits soaks in 
interstice of relief,difficult to remove. 

Furthermore arithmetic mean roughness Ra of coated surface 
measured with the stylus type measuring apparatus Surfcom 
570A of Tokyo Seimitsu Co. Ltd. (DB 69-055-1841 ) 
supplied on basis of J IS B 060 1. 

[0006] 

antifouhng building material which relates to this invention 
designates surface area of photocatalyst particle which is 
exposed in coated surface as 5% or more 50 % ot less of total 
surface area, it isdesirable , makes more preferably* 10 % or 
more 40 % or less. 

Amount fabric of photocatalyst particle and oil repel lant 
substance is controlled due to, anti fouling property which 
shows both characteristics of oil repel lancy characteristic and 
photocatalyst characteristic which cover long period can be 
acquired. 

As mentioned earlier, although organic fraction solution 
power is shown, underexisting of ultraviolet light and 
moisture, hydrophilic making lipophilic it does photocatalyst. 

When such as that, when oil component of high load deposits, 
oil component which deposits thin to be easy to extend from 
fact that solidification it is easy to do, without sufficient 
photocatalytic function being shown, oil stain becomesfixed 
on film. 

surface area of photocatalyst particle which is exposed in 
coated surface exceeding 50% of total surface area, when it 
becomes large, exposed part of oil repellant substance is 
smalleither, lipophilic characteristic of photocatalyst particle 
is large or, cannot acquire sufficient antifouling property. 

When surface area of photocatalyst particle which is exposed 
in coated surface is under 5%of total surface area, 
photocatalyst characteristic of photocatalyst particle becomes 
small, above-mentionedrange is desirable from fact that 
sufficient antifouling property cannot be acquired. 
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Furthermore surface area of photocatalyst particle which is 
exposed in coated surface measured with electron microscope 
S-2250N of HITACHIsupplied. 

[0007] 

As for antifouling building material which relates to this 
invention, in substrate surface, coating which includes oil 
repellant substance and photocatalyst particle is formed, from 
surface ofaforementioned coating, in 30% thickness portion, 
50 - 100 weight% of coating content of photocatalyst particle 
are contained, it is desirable . 

In order with photocatalyst particle , from to reveal catalyst 
characteristic in effective, themany photocatalyst particle 
exist in coated surface are desirable. 

If quantity of photocatalyst particle which exists in whole 
coating is mademany, photocatalyst particle which exists in 
coated surface in consequence of that ismade many, it is 
possible , but deficiency occurs in durability and adhesion or 
other property aspect and transparency or other design surface 
of coating. 

With antifouling building material of this invention, 
photocatalyst particle, with substrate side has decreasedjarge 
inclined destined for coated surface. 

TRANSLATION STALLED structurecoatingphotocatalyst 
particlecoated surfacephotocatalyst characteristic 

Because of this, above-mentioned deficiency is not caused, 
furthermore,from objective can be achieved to effective with 
photocatalyst particle of the trace. 

In order to obtain above-mentioned effect, 50-100 weight% 
of coating content of photocatalyst particle, from surface of 
said coating are contained in 30% thickness portion,it is 
desirable , according to manufacturing method of antifouling 
building material of the this invention, this condition it is 
achieved it is possible . 

[0008] 

As for antifouling building material which relates to this 
invention, 168 hr afterirradiating ultraviolet light (360 
nm-400 nm ) of 3 mW/cm 2 , static contact angle of oleic acid 
of the said coating, is 30 degrees preferably 40 degrees or 
greater in aforementioned coating, it is desirable. 

When oil deposits in building material surface, static contact 
angle of oleic acid which isa representative component of 
animal or vegetable oil because on oil repellancy paint film 
surface which becomes 30 degrees preferably 40 degrees or 
greater, by fact that oil component coheres, oil component 
does not spread to the substrate surface and is difficult to 
deposit, solidification to do is difficult, with kitchen paper and 

r~u_:„ ' u ...:«. — ««■ ,,.u:-u j l..i:„i,» _~ :„ 
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fabric , it wipes off oil which deposits, bylight power, it is 
possible . 

In addition, as mentioned earlier, from fact that oil repellancy 
characteristic deteriorates with lipophilic characteristic of 
photocatalyst, after 1 68 hr irradiating(indoors optical 10 year 
suitable) ultraviolet light (360 nm~-400 nm ) of 3 mW/cm 2 it 
measures static contact angle of oleic acid in the coating, 
there is not deterioration verification it did . 

Furthermore static contact angle of oleic acid measured with 
contact angle instrument CA-XI50 of therepublican interface 
science supplied. 

[0009] 

With smooth photocatalytic film of oil repellancy which 
portion of oxide which possesses photocatalytic function in 
surface exposes, surface roughness Ra is 40 nm or less. 

In addition oxide which possesses photocatalytic function is 
dispersed with the spacing of 200;mu m or less, contact angle 
of oil is 30 degrees or more. 

fluoroplastics. silicon resin, polysiloxane resin, acrylic 
silicon resin at least one is included in photocatalytic film. 

oxide which possesses photocatalytic function includes at 
least one in titanium dioxide, zinc oxide, tin oxide,metal 
may be borne. 

substrate consists of with inorganic decorative panel . metal . 
concrete, wooden board, plastic, resin film, glass, 
tile, enamel panel. 

[00 10] 

(Action or Working ) above-mentioned coating keeps 
functionality of organic matter digestion power with the 
photocatalyst in addition to oil repellancy. smoothness, oil 
stain makes soiling whichdeposits difficult to deposit, wiping 
easy, in addition, wiping residue is has action which oil film 
is made wiping easy. 

[OOll] 

When oil deposits in building material surface, with kitchen 
paper and fabric , itwipes off oil where with aforementioned 
oil repellant substance , oil isrepelled, by fact that it coheres, 
is difficult to deposit not tospread to substrate surface, 
deposits, by light power it is possible . 

static contact angle of oleic acid which is a representative 
component of animal or vegetable oil is designated as oil 
repellancy coating which becomes 30 degrees preferably 40 
degrees or greater, above-mentioned action occurs due to. 

When oil deposits in building material surface, arithmetic 
mean roughness (relief ) of the building material surface is 



[0009] 



[OOll] 
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made small, with kitchen paper and fabric , it wipes off 
bylight power, without soaking in relief with , it is possible. 

arithmetic mean roughness Ra of coated surface in 200 nm or 
less, in preferably 100 nm or Iess,makes smooth coating 
which becomes more preferably 40 nm or less, 
above-mentioned action occursdue to . 

When oil deposits in building material surface, with kitchen 
paper and fabric ,oiI film which it cannot remove barely 
contacts with photocatalyst particle, this photocatalyst 
excitation is done with ultraviolet light from illumination * 
sunlight of interior,disassembles oil film. 

Because of this, interface of oil film and photocatalyst particle 
is separated, water or oil film is wiped off with kitchen paper 
and fabric whichinclude detergent which is diluted, is 
possible , can prevent oil stain over long period. 

in smooth photocatalytic film of oil repellancy, portion of 
oxide which possesses the photocatalytic function spacing of 
exposure from oil repellancy resin in preferably 200 ;mu m or 
less, desirably as for little oil film which it cannot remove 
bymaking 20;mu m or less, with ultraviolet light from 
illumination * sunlight of interior, the interface of oil film and 
photocatalyst is separated it contacts with the photocatalyst 
by , Water or oil film is wiped off with fabric * paper which 
includes the detergent which is diluted, it is possible , high 
pressure it removesby fact that you wash it to be possible, oil 
stain can beprevented over long period. 

[0012] 

[Embodiment of the Invention] 

Next, form of execution of this invention is explained on basis 
of the drawing. 

(a ) As for (b ) of Figure 1, with sectional view of antifouling 
building material which shows2 embodiment which relate to 
this invention, as for (c ), it is a sectional view whichexpands 
surface layer of (a ) and (b ). 

surface of substrate 1 resin 2 which includes oil repellant 
substance covers the surface which is shown in Figure 1 (a ) 
of antifouling building material of this invention,exposes from 
resin 2 to which portion of photocatalyst particle 3 includes 
the oil repellant substance, forms smooth coating. 

portion and oil repellant substance 2 where also, Figure 1 (b ) 
binder 4 covers surface of substrate 1, in binder surface, 
portion of photocatalyst particle 3 exposing from the binder 4 
and is fixed exposing from binder 4, smooth coating which is 
coveredwith portion which is fixed is formed. 

As for also, Figure 1 (c ), with expanded view of surface layer 
of (a ) and (b ),as for R of in the diagram alkyl group or 
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fluoroalkyl group have been shown. 

In order oil repellant substance which includes R which is a 
photocatalyst particle 3 and a oil repellancy basis, to touch to 
external air, coating which is exposed in the surface is 
formed. 

[0013] 

metal, plastic, glass, tile, enamel, hygiene ceramic or 
other ceramic, wood, cement, joint, concrete, 
refractory inorganic sheet etc especially it does not limit 
aforementioned substrate 1 . 

in addition, you can list to surface of metal, plastic, glass, 
tile, enamel, hygiene ceramic or other ceramic, wood, 
cement, joint* concrete, refractory inorganic sheet 
coating of the organic or inorganic and those etc which 
possess film. 

refractory inorganic sheet, with fiber reinforced cement 
sheet, calcium silicate sheet, slate sheet, pearlite cement 
sheet. ALC . GRC . refractory siding or other material , 
especially it is not limited. 

plastic substrate, fiber reinforced plastic, acrylic resin, 
polycarbonate resin, polyethylene terephthalate (PET ) 
resin, polybutylene terephthalate (PBT ) resin, 
polypropylene (PP ), you can list acrylic pig di connected 
styrene copolymer resin (ABS ) resin* vinyl chloride resin, 
epoxy resin, phenolic resin or other molded article and those 
which are made film, especially do not limit. 

As organic coating, epoxy resin, phenolic resin, 
unsaturated polyester resin, urea resin, fluoroplastics. 
silicone resin, acrylic silicone resin* methacrylate resin, 
polyurethane resin, you can list melamine resin or other 
coating, alkali silicate systemand phosphoric acid system, you 
can list boric acid or other coating as inorganic coating, 
butespecially it does not limit. 

Aforementioned substrate 1 is used for ideal for member for 
wall material, kitchen * kitchen of site, especially kitchen 
* kitchen where oil stain is easy to deposit. 

[0014] 

Aforementioned oil repellant substance 2 is substance which 
includes oil repellancy basisof alkyl group and/or fluoroalkyl 
group. 

for example polysiloxane-based compound (-Rm (SiO ) as for 
-:R alkyl group and fluoroalkyl group or other oil repellancy 
basis, m=l, 2. 3 ) and vinyl fluoride (VF ), vinylidene 
fluoride (VDF ), trifluoroethylene (TrFE ), 
chlorotrifluoroethylene (CTFE ), you can list fluorine type 
compound and polymer etc of tetrafluoroethylene (TFE ). 
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dimethyl si loxane or oil repellant substance which is 
condensation polymer from commodity, oil repellancy 
characteristic, cost aspect especially isdesirable in this 
invention. 

To other than oil repellancy basic segment, crosslinking 
agent, curing catalyst or other main component, pigment* 
potting agent, filler, ultraviolet absorber, antioxidant, 
surface improvement medicine, including the defoaming 
agent or other various additives it is good in paint which 
includes oil repellant substance. 

[0015] 

As for aforementioned photocatalyst particle 3, you can list 
titanium dioxide, zinc oxide, tin oxide, iron oxide, 
copper oxide, silver oxide, tungsten oxide, zirconium 
oxide, bismuth oxide, indium oxide, cadmium oxide, 
germanium oxide, nickel oxide, cobalt oxide, chromium 
oxide, manganese oxide, vanadium oxide, niobium 
oxide, antimony oxide, strontium titanate </SB> or other 
metal oxide, making use ofwhich among these you are good. 

Furthermore <SB> because as for titanium dioxide < SB> 
</SB>. strontium titanate </SB>< SB></SB>. iron oxide 
< SB> </SB> < SB> </SB>. tungsten oxide < SB> </SB>. 
bismuth oxide, indium oxide, cadmium oxide < SB> 
</SB> etc absolute value of redox * potential of equivalent 
electronic band it is large in comparison with absolute value 
of redox * potential of conduction band, oxidative strength it 
is large in comparison with reductive energy , in disassembly 
of organic compound is superior in deodorization 
action,antifouling action or antibacterial action. 

In addition in aspect of raw material cost TiO< SB> 2 
</SB>. Fe < SB> 2 <JSB> CX SB> 3 </SB>. ZnO is 
profitable. 

[0016] 

As for aforementioned photocatalyst particle 3 at least 1 kind 
of metal or metal compound is fixed to the photocatalyst 
particle surface to physical or chemical in photocatalyst 
particle surface. 

You can list for example gold, silver, copper, platinum, 
iron, cobalt, nickel, chromium, zinc etc. 

electrostatic separation of photocatalyst being promoted due 
to fact that metal is borne in surface of photocatalyst, 
photocatalyst characteristic becomes larger. 

Fixation quantity of metal is 1 - 1 0 wt% vis-a-vis the 
photocatalyst, it is desirable . 
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As immobilization method of metal, there is a ion doping and 
a photoreduction method etc, butespecially it does not limit. 

[0017] 

If aforementioned binder 4 selects resin which can become 
the hardened coating depending upon heat and catalyst* 
electromagnetic wave* hydrolysis , it is good, but said binder 
those where glass transition temperature (TG ) of coating 
which consists of becomes 100 deg C or greater are desirable. 

When TG, resin of 1 00 deg C or less is used, color changeand 
hardness or other property of coating with high temperature 
are easy to deteriorate. 

In addition, extent and slipperiness where glass transition 
temperature is high increase,are easy to remove oil 
component etc with light load. 

Furthermore, as for molecular weight between crosslinking, 
700 or below aredesirable. 

When molecular weight between crosslinking is small, 
crosslinking becomes dense,can prevent oil component and 
contaminant or other stain penetration. 

As for those where molecular weight between crosslinking 
exceeds 700, stain penetration soiling which cannot be 
removed with contact with oil component of the long period is 
easy to occur. 

As for aforementioned binder 4, for example phthalic acid 
resin* chlorinated rubber resin* epoxy resin* phenolic 
resin* unsaturated polyester resin* urea resin* 
ftuoroplastics* silicone resin* acrylic silicone resin* 
methacrylate resin* polyurethane resin and melamine resin 
etc are listed, are constituted from resin of one, two or more 
kinds. 

In addition, these resin are good any morphological form of 
solvent system* aqueous system* emulsion type. 

[0018] 

manufacturing method of anti fouling building material of this 
invention covers resin 2 which include saforementioned oil 
repel lant substance in (A ) aforementioned substrate 1 
surface, fully curing before doing, in said oil repellancy 
substance 2 surface covers aforementioned photocatalyst 
particle 3 min scatteringliquid in uniform, after that hardens 
completely. 

In (B ) aforementioned substrate 1 surface, it covers binder 4, 
fully curing beforedoing, or or it mixes aforementioned 
photocatalyst particle 3 min scattering liquid and resin 2 
which includes aforementioned oil repellant substance, 
separately andsimultaneously in said binder 4 surface covers 
in uniform, after that hardens binder 4 completely. 
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In any case, in aforementioned substrate surface, 
aforementioned oil repel lant substance and coating which 
aforementioned photocatalyst particle exposes together are 
formed make feature. 

manufacturing method of antifouling building material of this 
invention is preferred means which controls the photocatalyst 
particle amount which is exposed in surface of coating. 

In addition, structure where as for manufacturing method of 
antifouling building material of the this invention, 
photocatalyst particle, among substrate side is little, becomes 
large inclineddestined for coated surface can be produced 
ideally. 

photocatalyst characteristic can be granted to coated surface 
with this kind of structure withoutmaking quantity of 
photocatalyst particle of whole coating many extremely. 

Because of this, deficiency of durability and adhesion is not 
caused,from objective can be achieved to effective with 
photocatalyst particle of the trace. 

[0019] 

In manufacturing method, it is not something which coating 
method of resin 2 and the binder 4 which include oil repellant 
substance selects known method* for example airless spray* 
air spray* flow coating* dip* roll or other various method 
to bepossible, especially is limited . 

If solid component concentration in resin 2 and binder 4 
which include oil repellant substance with solvent 
appropriately it should have diluted, but one which ismade 
possible limit high concentration is desirable. 

This with poor external appearance and solvent evaporation 
with such as foaming with next step holds down 
environmental contamination, because it is possible . 

As for film thickness of resin and binder layer which include 
oil repellant substance,50;mu m or less are desirable from fact 
that occurrence of poor external appearance is held down, 
25;mu m or less are more desirable, but it is not 
somethingwhich especially is limited. 

[0020] 

In manufacturing method, from topmost surface side it gives 
method which controls drying topmost surface of resin 2 and 
binder 4 which include oil repellant substance, to the 
directional making use of any one or more of wind, heat and 
light, itmakes feature. 

From resin 2 and binder 4 internal which include oil repellant 
substance applying on the topmost surface, topmost surface 
most makes tilted state where solidification advances. 

In resin 2 and binder 4 which include for example oil 
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repellant substance hot air in orderfor surface temperature to 
become glass transition temperature or lower, from topmost 
surface side is sprayed on the directional. 

air speed 10 m/sec or less is desirable, 5 m/sec or less are 
more desirable. 

When resin 2 and binder 4 surface temperature which include 
oil repellant substance exceed glass transition temperature,air 
speed exceeds 10 m/sec, solidification advances to poor 
external appearance and the internal with foaming, embedding 
is not done in resin 2 or binder 4 towhich photocatalyst 
particle includes oil repellant substance and or other problem 
which it does notstick occurs. 

This way solidification does just topmost surface , when 
coating fabric doing photocatalyst particle by solidification 
without doing internal, prevents gelation with mixed defect 
with topmost surface layer, After that to sink in resin 2 and 
binder 4 which include oil repellant substance it makes 
portion of photocatalyst particle be packed making use of 
internal countercurrent phenomena in solidification step of 
resin 2 and binder 4 entirety which include oil repellant 
substance and canflx. 

[0021] 

In manufacturing method, dispersing photocatalyst particle 
and oil repellant substance to low boiling solvent, thecoating 
fabric it does method which photocatalyst particle and oil 
repellant substance thecoating fabric is done, in topmost 
surface of resin and binder layer whichinclude oil repellant 
substance until major portion of solvent which photocatalyst 
particle and the oil repellant substance are dispersed with , 
coating does in binder surface, itevaporates it makes feature. 

As component of low boiling point solvent, methanol, 
ethanol is desirable. 

In addition, moment vacuum it does, there is also a 
application method with state which lowered boiling point to 
instantaneous with . 

As coating equipment, in uniform those which coating fabric 
it ispossible with fine grain condition are good. 

for example air spray, chemical vapor deposition etc is 
good. 

In air spray, spray air pressure is designated as above 
preferably 3 kg/cm<SP>2</SP> and above the more 
preferably 4 kg/cm <SP>2</SP>, as for coating quantity 
coated matter of fine grain is acquiredwith uniform by making 
200 mg/m2 or less, more preferably 100 mg/m2 or less. 

In this way, when coating fabric doing on resin and binder 
layer which include oil repellant substance, it prevents 
gelation with mixed defect ,at same time with uniform coating 
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fabric is possible to the microscopic. 

When in opposite direction, above-mentioned range of 
conditions it comesofT, it is buried in resin and binder layer to 
which gelation and photocatalyst particle include oil repellant 
substance with solvent which does not evaporatecompletely 
and or other problem where photocatalyst characteristic 
becomes small occurs. 

As for solid component concentration in solvent of 
photocatalyst particle, it is good to make 0.01 weight % or 
more. 5 weight % or less* more preferably I weight % or 
less, more preferably 0.5% weight % or less. 

When above-mentioned range of conditions it comes off, 
when it makes filmjs because cannot acquire smooth film 
with transparent which does notimpair decorative of bottom 
layer, cannot acquire photocatalyst characteristic. 

[0022] 

In manufacturing method of aforementioned anti fouling 
building material, in order to make surface roughness small 
and, as for particle diameter of photocatalyst particle, those of 
500 nm or less, preferably 100 nm or less, more preferably 
30 nm or less aredesirable even because transparency or other 
decorative is maintained. 

[0023] 

In manufacturing method of aforementioned antifouling 
building material, there are times when the adhesion of 
aforementioned coating is not satisfactory in 
theaforementioned substrate, but in this case there is washing 
and a surface improvement or other method as surface 
treatment of substrate, with for example alcohol, acetone . 
hexane or other organic solvent washes with degreasing. 
alkali, and the acid can list ultrasonic cleaning, and 
ultraviolet light ozone treatment, corona treatment, plasma 
treatment. laser illumination treatment and sanding 
treatment or other surface treatment. 

In addition surface it is possible to treat primer which had 
thelow crosslinking type urethane coating or other unreacted 
high activity functional group coating. 

As high activity functional group, you can list those which 
have hydroxy group, amino group, glycide group, 
isocyanate group or other polar group and multiple bond 
basis. 

Relates application of antifouling property building material 
which is ideal in infrastructure of facility or other waterfor 
bath or other bathroom to as around of facility, toilet, 
tank, toilet seat, toilet lid or other toilet of facility, 
washstand. bathroom countei — or other restroom of of 
facility, kitchen counter, sink, door or other kitchen for 
example kitchen panel, tile, refractory siding material or 
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mttm i) 

$r>«M»***U-lcT»*aiEI=«i« 

Ctl£60degC, 10m/#<B&ttr&Il&*i*IIC 
X 5 #MHtU ttft 8nm 0 Cu *«H#tfc» 
fcMVVOU \%fc£Z7is-\ZT 0.5g/m2 
Ltcm, 150 degC 13 10 ftmtZ&tZo 



[0025] 
(SIM 2) 

i leasts <5u*>#iiJi£*4££<t;£ 

[0026] 

(SIM 3) 

HJStfl 1 \Z^X. &*<B£ft*&# 60 deg C5 
120 deg C2 ttfcMLTfTofc. 

[0027] 

(Hj&#j 4) 
<*o.5%?S£H!i*fc. 

[0028] 

(MM 5) 

tt&ff(c£j||ttJ* 25 jtf m ^«^^fi£-r 4. 

CH£80degC. \om/#a)%frvmmft&mz 

1%&£ ICT 1 g/m2 U 40 deg C T* 
n£*Zfis-\ZX 2g/m2 £*frU 200 deg C T? 10 



[0029] 

(Skfli 6) 

Sffiffl 5 IZfclvC, 80 deg CIO 
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other interior finishings external decorative material 
beginning this invention with. 

[0024] 

(Working Example I ) 

It uses refractory inorganic sheet where urethane resin coating 
was formed to surface as the substrate, oil repellancy urethane 
resin paint which first contains dimethyl si loxane polymer 
segment with spray itforms film of dry film thickness 25 ;mu 
m in substrate surface. 

This with condition of 60 deg 10 m/min 5 min it hardened 
with hot air dryer ,with spray 0.5 g/m<SP>2</SP> coating 
fabric after doing, 10 min ithardened titanium dioxide sol I % 
liquid which bears Cu of particle diameter 8 nm with 1 50 deg 
C. 

[0025] 

(Working Example 2 ) 

In Working Example 1 , paint which includes urethane resin 
paint was not spray and coating it did with flow coater . 

[0026] 

(Working Example 3 ) 

In Working Example 1, modifying drying condition 60 deg 
C5 min middle in 120 deg C2 min, it did. 

[0027] 

(Working Example 4 ) 

In Working Example 1, it was not a titanium dioxide sol 1% 
liquid, 0.5% liquid was used. 

[0028] 

(Working Example 5 ) 

It uses stainless steel plate which surface treatment is done 
first, silicon resin paint with the roll coater forms film of dry 
film thickness 25 ;mu m in substrate surface as substrate. 

This with condition of 80 deg C* 10 m/min 10 min it 
hardened with hot air dryer , I g/m<SP>2</SP> coating fabric 
did titanium dioxide sol 1% liquid of particle diameter 15 nm 
with spray , 1 min hardened with 40 deg C, furthermore, in 
this surface 2 g/m<SP>2</SP> coating fabric did 
fluoroplastics paint with spray , 1 0 min hardened with 200 
degC. 

[0029] 

(Working Example 6 ) 

In Working Example 5, modifying drying condition 80 deg 
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#m 120 <k&C5 ^l^lUTfTTfc" 
[0030] 

(SMtfll 7) ' ' ^ v>^, 

[0031] 
(SSIfcfl 8) 

^ifcfl 5 fc^^r.^^i^^^^*^ 

[0032] 
(lt«« 1) 

mmm i ic*t*r. snt^*>y/u#£ 

[0033] 
(itttfl 2) 

[0034] 

(tk«« 3) 

l%^b KMICfcJELTfrofco 
[0035] 



a®ttli««|g 683 A3 11 let, £<&^tziS?fT 



*fcC0)«lllCfelrt«*»iy«a* 25g/cm2 

i:MLfc(X«ii:«a*«WIta 



rttt«Lfcttl^ affittKtt*»(HElDON SI) 
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C 1 0 min middle in 1 20 deg C5 min, it did. 
[0030] 

(Working Example 7 ) 

In Working Example 5, mixed solution which silicon resin 
paint of solid component 1% adds to titanium dioxide sol 1% 
liquid was used in place of titanium dioxide sol 1% liquid. 

[0031] 

(Working Example 8 ) 

In Working Example 5, modifying coating amount of 
fluoroplastics paint in I g/m<SP>2</SP>, it did. 

[0032] 

(Comparative Example I ) 

In Working Example 1, titanium dioxide sol liquid coating 
fabric was not done. 

It did other things with similar method . 

[0033] 

(Comparative Example 2 ) 

In Working Example 5, fluoroplastics paint coating fabric was 
not done. 

It did other things with similar method . 
[0034] 

(Comparative Example 3 ) 

In Working Example 5, from 1% modifying concentration of 
titanium dioxide sol liquid in 10%, it did. 

[0035] 

You appraised with method which shows test specimen which 
is acquiredwith method which is shown on description above, 
on descriptionbelow. 

< Appraisal I Commercial salad oil after depositing, making 
use of getting wet cloth for kitchen which with surface 
property tester vessel 683 A3! 1 of HEIDON make, wiping 
was executed well is squeezed. 

Furthermore wiping load in this testing was set to 25 g/cm 2 
(You suppose load where person wipes off wall actually). 

In addition it measured also dynamic coefficient of friction at 
time of wiping. 

< Appraisal 2 Commercial salad oil depositing, interior after 
leaving, making useof getting wet cloth for kitchen which 
with surface property tester vessel (HEIDON make),it 
executed wiping with ambient temperature between 30 days 
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U£Wmm\tmC< 25g/cm2 icRtLfc, 
[0036] 

(*<D«^JS:ttW)««t>,Ra (igjBI3S®0>*ffi 
¥4ft£«*UiMMf*MII= 3mW/cm2 0) 
£ttl£(360nm~400nm)£ 168hr KBttLfcftlca 

«L&*u4>ita>imitttfl£au mmm 



U2 lCfcl«CX A, xf£ % £lRB£finB 
[0037] 

[a i] 



well issqueezed. 

It set wiping load to 25 g/cm 2 similarly. 

In addition it measured also dynamic coefficient of friction at 
time of wiping. 

[0036] 

(simple explanation in chart) in the table* Ra displays 
arithmetic mean roughness of coated surface, contact angle 
168 hr after irradiating ultraviolet light (360 nm~400 nm ) of 
3 mW/cm<SP>2</SP> > displays static contact angle of oleic 
acid which was measured in coating, surface area has 
displayed theratio of surface area which portion of 
photocatalyst particle exposes in surface of coating. 

Appraisal although 0 in 1 and 2, *, as for X, after wiping off 
paint film surface with aforementioned method , as for 0 oil 
completelyshows state which does not remain, * half or more 
of paint film surface wipesoff, state where stripe of oil which 
cannot be wiped offremains showing, X because oil 
solidification it has done, half or more of the paint film 
surface without wiping off, remaining, has displayed state 
which hasfinished. 

[0037] 

[Table 1] 





Ra 




mm 


1** 

w 




® 


Attft 




20 
nm 


45$ 


20% 


O 


0. 04 


0 


0. 0 7 


•mm 


1 4 
nm 


50& 


2 0% 


o 


0. 05 


o 


0. 0 5 




I 0 
nm 


47* 


1 4% 


o 


0. 06 


o 


0. 0 6 


•mm* 


8 n 

m 


5 0* 


1 0% 


o 


0. 04 


o 


a. 0 4 


SSftfflS 


30 
nm 


4 7* 


3 0% 


0 


0. 08 


o 


0. 09 


':J£M6 


2 0 
nm 


4 7* 


3 0% 


o 


0. 08 


o 


0. 0 8 


WW! 


3 5 
nm 


42« 


1 6% 


o 


0. 06 


0 


0. 08 


%m\* 


1 4 
nm 


4 3* 


2 7% 


0 


0.0 6 


0 


0. 05 


itttHi 


1 0 
nm 


4 8* 


0% 


. 0 


0. 05 


A 


0. 1 5 




I 0 
nm 


2 2J* 


40% 


A 


0. 1 6 


A 


0. 2 1 




5 0 
nm 


20« 


b 5% 


A 


0. 1 5 


X 


0. 20 
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[0038] 
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vx^tztzih, tBmttmm 2 mmzmm< 
wxfxL*i\ mtz*i*>*<. *<Dtz&mmz 
tetttf&mizttmLxi^xL&otz* 



nmm \~* \t. ttmt i~3 \z^x % wmmm 
&<Dm<te<u$mtf& i )m\zft5zttfx 

%mmz&z>Gmto#m*o&m&z&ftz 
vx. &yit*i£ttmuz«* f*»u=»*ii*a 
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As seen in Table l , as for Working Example I -8, wiping 
behavior of oil issuperior in comparison with Comparative 
Example l~3, it was verified . 

Working Example I , because coating fabric it has not done 
photocatalyst particle, with wiping l of oil of initial stage 
problem it was not, but at thatcase you blew barely and oil 
which remains was accumulated, with wiping 2 which 
passage of time is done, could see deterioration of the 
performance as result. 

As for Working Example 2, because coating fabric it has not 
done oil repellant substance,oil which deposits extended 
oxidation was easy to be done thin,because of that oil 
component kept depositing firmly in wall surface. 

Comparative Example 3 because ratio of photocatalyst 
particle which has been exposed in the surface becomes too 
large, hydrophilic* lipophilic of photocatalyst being coated 
surface incomparison with oil repellancy of oil repellancy 
basis, became dominant, contact angle decreased extremely. 

In addition surface roughness Ra to become high, because 
relief of surfacehad come out, oil extended, oxidation was 
easy to be done afterall in same way as Comparative Example 
2 thin, because of that oil component keptdepositing firmly in 
wall surface. 

dynamic coefficient of friction made substitute value which is 
shown occasion whereit wipes off power of which extent 
necessity. 

Value of dynamic coefficient of friction wiping does Working 
Example l~8, low more easily incomparison with 
Comparative Example l~3, it is possible , extends kitchen* 
kitchen or other* hand and must wipe inner part load of 
maintenance to wall which it waited is lightened. 

High anti fouling property where from result above, it 
confronts oil stain isshown, keeping functionality of organic 
matter digestion power with these oil repellancy* 
smoothness* photocatalyst , oil stain itmakes soiling which 
deposits difficult to deposit, wiping easy,in addition, wiping 
residue is oil film to make, wiping easy it isimportant it was 
verified . 

[0039] 

[Effects of the Invention] 

When oil drop deposits in building material surface, oil drop 
is repelled with the oil repellant substance of surface, by fact 
that it coheres, can make to surface difficult to deposit. 

As for oil drop which remains in this kind of smooth surface 
when it wipes offwith kitchen paper and fabric, oil soaks in 
minute relief, is not, major portion is absorbed in kitchen 
paper, and fabric is removed. 
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Little oil film which it cannot remove contacts with 
photocatalyst particle whichis locked to surface, this 
photocataiyst excitation is done with ultraviolet light from 
illumination * sunlight of interior, disassembles oil film. 

Because of this, interface of oil film and photocatalyst particle 
is separated, water or oil film is wiped off with fabric * paper 
which includes the detergent which is diluted, is possible , can 
prevent oil stain over long period. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Figure I is sectional view of antifouling building material 
which relates to embodiment of the this invention. 

[Explanation of Symbols in Drawings] 

1 

substrate surface layer (primer etc is included. ) 

2 

resin which includes oil repellant substance and oil repellant 
substance 

3 

photocatalyst particle 
4 

resin 

[Figure 1] 
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